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Subhaga, Gede. 2020. Pengaruh Induksi Alumunium Klorida (AlCl3) Terhadap 
Gambaran Neurofibrillary Tangles di Hipokampus pada Tikus (Rattus 
novergicus) Strain Wistar Model Hipoestrogen, Karya Tulis Akhir. 
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(1) (Fathiyah Safithri) * (2) (Kusuma Andriana) ** 
 
Latar belakang  : Terapi Alzheimer masih terus berkembang, demikian pula 
hewan coba yang dipakai sebagai tikus model Alzheimer. AlCl3 dikenal sebagai 
neurotoksin yang dapat mempromosikan pembentukan NFT di hipokampus 
sedangkan tikus yang diovariektomi adalah model yang bisa mempresentasikan 
keadaan menopause dimana merupakan keadaan rentan Alzheimer Disease  
Tujuan :  Untuk membuktikan induksi AlCl3 berpengaruh terhadap gambaran 
Neurofibrillary Tangles (NFT) pada tikus model hipoestrogen. 
Metode :  :  Penelitian ini merupakan true experimental dengan post test only 
control group design yang menggunakan tikus putih betina sebanyak 30 ekor dan 
dibagi dalam 6 kelompok, yaitu kelompok A sebagai kontrol normal, kelompok B 
sebagai kontrol ovariektomi (OVX), kelompok C sebagai kontrol AlCl3, 
Kelompok D, E dan F sebagai kontrol OVX dan AlCl3 dengan dosis berturut-turut 
50mg/kgBB, 100mg/kgBB dan 200mg/kgBB. OVX dilakukan pada minggu ke-2 
sedangkan induksi Al diberikan secara oral pada minggu ke-6 sampai minggu ke-
11. Pada minggu ke-11 setelah induksi AlCl3 selesai, dilakukan euthanasia, 
pembedahan dan pengambilan organ otak untuk dibuat sediaan HistoPA. 
Pengecetan IF dilakukan untuk melihat ekspresi Neurofibrillary Tangles. Sebaran 
NFT dihitung menggunakan ImageJ dan data hasil  ImageJ dianalisis 
menggunakan SPSS. 
Hasil penelitian dan diskusi : Induksi AlCl3 tidak memberikan pengaruh 
signifikan terhadap gambaran NFT pada tikus model hipoestrogen (p=0.572). 
Walaupun secara data analisis SPSS tidak signifikan, hasil data penelitian 
menunjukan adanya peningkatan rerata sebaran NFT  pada 5 kelompok perlakuan 
dibandingkan dengan kelompok kontrol. Jumlah rerata sebaran NFT tertinggi 
pada kelompok F, sedangkan rerata sebaran NFT terendah pada kelompok A. 
Kesimpulan : Tikus model hipoestrogen yang dipapar AlCl3 tidak terbukti dapat 
menyebabkan gambaran Neurofibrillary Tangles (NFT). 
Kata Kunci : AlCl3, Alzheimer, NFT, Ovariektomi  
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Subhaga, Gede. 2020. Impact of Aluminum Chloride (AlCl3) Induction  on 
forming Neurofibrillary Tangles in Hypoestrogen Models Rat‘s 
Hippocampus (Rattus novergicus) Strain Wistar, Final Writing. Faculty of 
Medicine, Muhammadiyah University of Malang. Advisers: (1) (Fathiyah 
Safithri) * (2) (Kusuma Andriana) ** 
 
Background: Until this day, the theraphy of Alzheimer is still developing and so 
are the Alzheimer's model rats. AlCl3 is known as a neurotoxin that can promote 
the formation of NFT in the hippocampus while the ovariectomized rat could 
represent the menopausal state which known as the most affected state of 
Alzheimer's Disease 
Objective:  To prove that the induction of AlCl3 can affect the picture of 
Neurofibrillary Tangles (NFT) in hypoestrogen model rats. 
Method :  :  This study was a true experimental with post test only control group 
design using 30 female white rats and divided into 6 groups, namely group A as 
normal control, group B as ovariectomized control (OVX), group C as control 
AlCl3, Group D, E and F as OVX and AlCl3 control with each doses of 50mg / 
kgBB, 100mg / kgBB and 200mg / kgBB. OVX was carried out at week 2 while 
AlCl3 induction was given orally at week 6 to week 11. After the induction of Al 
had been completed on week 11, terminated, surgery and removal of brain organs 
were made for HistoPA preparations. IF marking was done to see expression of 
Neurofibrillary Tangles. NFT distribution was calculated using ImageJ and 
ImageJ result data were analyzed using SPSS. 
Research and discussion results: Induction of AlCl3 didn‘t have a significant 
impact on the NFT picture in rat hypoestrogen model (p = 0.572). Although the 
SPSS data analysis was not significant, the results of the research data showed an 
increase for the average of NFT distribution in 5 treatment groups compared to 
the control group. The highest average NFT distribution was in group F, while the 
lowest average NFT distribution was in group A. 
Conclusion : Induction of AlCl3 were not proven to affect the picture of NFT in 
hypoestrogen model rats. 
Keywords: AlCl3, Alzheimer's, NFT, Ovariectomy 
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Aβ   : Amiloid Beta 
AβP  : Amiloid Beta Protein 
AD  : Alzheimer Disease 
Al  : Alumunium 
AlCl3   : Alumunium Chlorida  
APOE  : Apolipoprotein E 
APP  : Amyloid Precursor Protein 
ASS  : Atomic Absorption Spectrophotometer 
BDNF  : Brain Derived Neurotrophic Factor 
CaMKII : Calsium-Calmodulin Protein Kinase II 
cAMP  : Cyclic Adenosine Monophosphate 
cDK5  : Cyclic Dependant Kinase 
cGMP  : Cyclic Guanosine Monophosphate 
CNS  : Central Nervous System 
CSF  : Cerebro Spinal Fluid 
GPER1 : G Protein-Coupled Estrogen Receptor 1 
GSK-3α : Glikogen Sintase Kinase 3 Alfa 
GSK-3β : Glikogen Sintase Kinase 3 Beta 
Hg  : Merkuri 
LRP1  : Low Density Lipoprotein Receptor-Related Protein 1 
MAP  : Microtubulus Associated Protein 
MAPK  : Mikrotubulus Afinitas Pengatur Kinase 
NFT   : Neurofibrillary Tangles  
NOS  : Nitric Oxide Synthase 
p-GSK3β : Phospho-Glycogen Synthase Kinase 3 Beta 
PHF  : Paired Helix Filamen 
PKA  : Protein Kinase A 
PQ  : Primakuin 
R1-4  : Repeat 1-4 
REα   : Reseptor Estrogen Alfa 
REβ  : Reseptor Estrogen Beta 
SF  : Straight Filamen 
SSP  : Sistem Saraf Pusat 
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